(l2)tt»ta*ftl|&l=»"3l*T»HSftfcHIRHilB 



(l9)1£jM9]tt5T?r4t«HH 



(43) BIS^HHB 
2005 ^10 f\ 13 B (13.10.2005) 





PCT 



(10) SI£4*IM*# 

WO 2005/095356 Al 



(51) mn^l^W , i C07D 233/70, A61K 31/357, 31/416, 
31/4178, 45/00, A61P 35/00, 43/00, C07D 305/14, 405/14 



(21) BIBUM-V: 

(22) SRStBISB: 



(25) mn\hm<Dmm' 



(26) SRR^MOVtS: 



PCT/JP2005/006017 



2005 ^3 ^30 B (30.03.2005) 



pp 



pp 



(30) Igftrf t"— 

*#)M2004- 107084 2004 *£3 ^31 B (31.03.2004) JP 

(71) lH«X( r *IB*l»<*T(D»SHfcoL^TJ: V^-^ 

^#fc5fc^*± (MANAC INC.) [JP/JP]; T 7200067 j£ AH 
Hill TfT ffifflT 2TI 1 Of 1^ Hiroshima (JP). 

(72) S69l#; &&Z$ 

(75) §£BR^/lhmX (XmiZ-Dl^XOfr): *flg 
(KIMURA, Masaru). g±B ttE (IWAGAKI, Hiromi). 
fit* 5* (TSUNENAGA, Mitsuru). #_t *t^> (ESfOUE, 
Shinsuke). 



(74) itlA: )$H * (TSUKUNI,Hajime); T 1050001 

I^^IE^y 1T@22f 1 2-^-SVAX TStf 

;U Tokyo (JP). 



(si) »ffinu«*fl!>ai*»y. ±T(Daa(oisAfiHi^ 

nlt^J: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 

ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, 
US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) »£BU«:S(D£l*»y. £T<D«!!lGDj£illt&II 

7b<pTtg): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), i-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /i (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 

IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



2X?n- K&tffficDBSiglcoiNTIi, JEM 



K t KH 



i»\ o 



^— I (54) Title: AGENT FOR GENERATING HEAT OR SINGLET OXYGEN AND COMPOSITION FOR CANCER TREATMENT 
^ EACH COMPRISING ORGANIC PEROXIDE OR CHEMILUMINESCENT COMPOUND 

W*l (57) Abstract: An agent for heat generation or singlet oxygen generation which, unlike anticancer agents of the alkylating agent type 
such as MMC, destroys cancer cells by the action of heat and/or singlet oxygen and is effective as a new cancer remedy alleviating 

— ^ the burden to be imposed on the patient. The heat and/or singlet oxygen generator or cancer remedy comprises an organic peroxide, 
e.g., a peroxide of an imidazole derivative, or a chemiluminescnet compound, e.g., a dioxcetane compound. 
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[0022] e^m^lsMiiUli, ^llx-fi. fb97^/i^m^ SWM^V:*' 
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[0026] ^^Y-/Vl©4 -fcKn^/V^i/K^4 - i/V /V^Vtt^}?frh&f$1rZ>i\& 
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[0027] *mmiz.&^x, mmMxfemmmf&M&mmmcmmis'&zia^ ism^<d 
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[0035] ^5c?fe4 (T;V3r/Vi/y;vm^W-<D&m) 
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[0036] i^^2x^3o-r3:^y^/vfi^#:^tJ ?j e(Dv/!;/Hk^^, — jk^kd 





[0037] ^P^^T^^JS^^^Mv^^PJi-^^, #3£Kter*U<:RB5&* 
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O 



F 



lith ] 



Davidson, D.; Weiss, M.; Jelling. J. Org. Chem. 1937, 2, 319)35fcMbhJ f*Lutz^>(D 
27^?(Lutz, R. E.; Murphey, R. S. J. Am. Chem. Soc. 1949, 71, 478)-^^b/c 0 



Davidson, D.; Weiss, M.; Jelling. J. Org. Chem. 1937, 2, 319.) 0 ^^^"CMkgJX 

s^f^v— (Tf-^i-ib^) &-&v (5o~8o%) -e#fc 0 ^tt^etuD^ 

2, 4, 5 — hU^ai^/W^y— /V(D. Davidson, M.Weiss, and M. Jelling, J. Org. 
Chem., 1937, 2, 319.):&t-fe#rJtfc;mp 282.5-283°C; IR(KBr) 1613(C=N) cm" 1 ; *H 
NMR(500 MHz, CDC1 ) 8 7.13-7.60(m, 13H), 8.08(d, J=8.3 Hz, 2H), 12.7(s, 1H); 



UV-vis X (EtOH) 303(log £ 4.42)nm; MS (FAB) m/z 297(M + +1); H RMS (FAB) 



Calcd for C H N 297.1392, Found 297.1424; Anal. Calcd for C H N : C, 85.11; 

21 17 2 21 16 2 

H, 5.44; N, 9.45. Found: C85.08; H, 5.48; N, 9.43. 

4,5- tr* (4 - ^/k^-a^ai^/k) - 2 - (4 - i?*<?/VT$S°7ai~M -f^y'-;V : 
M-fe#f^;mp 232-233°C; IR(KBr) 1620(C=N)cm _1 ; ! H NMR(500 MHz, CDC1 ) 6 



3.01(s, 6H), 6.71(br s, 2H), 7.00(br s, 4H), 7.45(br s, 4H), 7.83(br s, 2H); UV-vis 
X (CH CI ) 230(log £ 4.1), 323(4.5) nm; Anal. Calcd for C H F N : C, 73.58; 

max 2 2 23 19 2 3 

H, 5.10; N, 11.19. Found 

2- (4-tKn^7ai^/W) -4, 5 - v^j^/W^V— >V [A.H.Cook, D. G. 



[0039] 



«!J2 
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Jones; J. Che. Soc, 278(1941)] :Mfei+^;mp 273-275°C; *H NMR(200 MHz, 
DMSO-d ) 8 6.84(d, J=8.4 Hz, 2H), 7.20-7.59(m, 10H), 7.88(d, J=8.4 Hz, 2H), 

6 

9.70(s, 1H), 12.4(s, 1H); IR(KBr) v 3162(0-H), 1613(ON), 1493, 1466, 1396, 

max 

1224, 1180, 839, 766, 739, 698 cm" 1 ; UV-vis(EtOH) ; X 221(log e =4.27), 

max 

298(4.43) nm; HRMS(FAB) Calcd for C H NO 313.1 34 1(M+H + ), Found 313.1341; 

21 17 2 

Anal. Calcd for C H N 0-H O: C, 76.34; H, 5.49; N, 8.48. Found: C, 76.46; H, 

21 16 2 2 

5.69; N 8.23. 

2- (3-tKn^>^ai^-/V) -4, 5 — ^oic^/W^yyWHF. R. Japp, H. H. 
Robinson; Chem. Ber., 15, 1269(1882) :M^RVt;mp 273-275°C; X H NMR(200 
MHz, DMSO-d) S 6.77(d, J=7.2 Hz, 1H), 7.16-7.58(m, 13H), 9.55(s, 1H), 12.6(s, 

6 

1H); IR(KBr) v 3380(O-H), 1593(C=N), 1483, 1448, 1400, 1352, 1230, 1193, 

max 

791, 764, 729, 696 cm" 1 ; UV-vis(EtOH) X 222(log £ =4.43), 304(4.43) nm; 

max 

HRMS(FAB) Calcd for C H NO 313.1341(M+H + ), Found 313.1342; Anal. Calcd for 

21 17 2 

C H N 0: C, 80.75; H, 5.16; N, 8.97. Found: C, 80.65; H, 5.19; N, 8.92. 

21 16 2 

2- ;V) -A, MKallel&Co. Akt -Ges. 

Ger., 1956, 950, 618.):*iE-feif^;m 253-256°C (^Cj^fitl80 o C) ; IR(KBr)3360(N-H), 
leiS^Nkm" 1 ; l H NMR(500MHz, CDC1 ) 5 5.23(s,2H), 6.48(d, J=8.5 Hz, 2H), 

3 

7.25(m, 10H), 7.60(d,J=8.5 Hz, 2H), 12.4(br s, 1H); UV-vis X (EtOH)309(log £ 

max 

450) nm; MS(FAB) m/z 312(M + +1; 100%); H RMS (FAB) Calcd for C H N 312.1501, 

21 18 3 

Found 312.1483; Anal. Calcd for C H N -2/3H O: C.77.99; H,5.71; N,12.99. 

21 17 3 2 

Found: C, 77.77; H,5.73; N,13.01. 

2- (4-^hn^cn^/k) -4, 5 — S^a^/W^V— /^:SMt; mp 255-257°C; 
IR(KBr) 1603(C=N), 1518(NO ), 1342(NO km" 1 ; 'h NMR(500MHz, CDC1 ) 8 

2 2 3 

7.35(m,10H), 8.09(d,J=8.4Hz, 2H), 8,32(d,J =8.4Hz, 2H), 9.60(s,lH); UV-vis X 

max 

(EtOH)222(log £ 4.28), 255(420), 386(4.29) nm; MS (FAB) m/z 342(M + +1; 100%); 
Anal. Calcd for C H NO: C,73.89; H,4.43; N,12.31. Found: Q73.87; H.4.48; 

21 15 3 2 

N.12.24. 

2- (4-4vV5;/K7m^/V) -4, 5-^3i^/W^y— /V(B. Radziszewskii, Ber., 



WO 2005/095356 



13 



PCT/JP2005/006017 



1877, 10, 70.):H"fefH£; mp244-245.5°C; IR(KBr) 2970(C-H), 1698(C=0), 
1607(C=N), 837,766,696 cm" 1 ; *H NMR(200MHz, CDC1 ) 6 7.19-7.68(m,10H), 

3 

7.97(d, J=8.4Hz, 2H), 8.10(d, J=8.4Hz, 2H), 10.05(s, 1H); UV-vis X (EtOH) 

max 

243(log £ 4.14), 301(3.94), 359(4.24) nm; MS (FAB) m/z 325(M + +1); HRMS(FAB) C 
H N O 325.1341, Found 325.1311; Calcd for Anal. Calcd for C H N O: C,81.46; 

22 16 2 22 16 2 

H.497; N.8.64. Found: C.81.21; H.5.02; N,8.58. 

2- (2 '4' 6' -by ^7Vy^.^;V) -4, 5- JV^^S— ;V\_G. R. Coraor, 
L.A. Cescon, R.Dessauer, E.F. Silversmith and E.J. Urban J. Org. Chem., 1971, 
36(16), 2262-2267.] i^-fei+^jmp 242-243°C; IR(KBr) 2922(C-H), 1605(C=N)cm _1 
; 'H NMR(500MHz, CDC1 ) 5 2.23(s, 6H), 2.32(s,3H), 6.93(s, 2H), 7.32(br s, 6H), 

3 

7.47(br s, 2H), 7.69(br s, 2H), 8.81(br s, 1H); UV-vis X (EtOH) 222(log £ 439), 

max 

284(4.17) nm; MS(FAB)m/z 339(M + +1); HRMS(FAB) Calcd for C H N 339.1861, 

24 23 2 

Found339.1860; ; Anal. Calcd for C H N 1/2H O: Q82.96; H,6.67; N,8.06. 

24 23 2 2 

Found: C,83.07; H,6.86; N,7.93. 
[0040] M1MM3 

4^7— /Vm^fc<VM^k%&fc}fc^3lCfe<>XWhitebCD^W;(EH. White and 
M.J.C. Harding, Photochem. Photobiol., 1965, 4, 1129-1 155) X-&J$l,fc 0 

[0041] -78°c^*3v^-c, mmm2xmfc&m-(^y*— ;vii#^^nn^yi:g^ 

o 

(i/VMtm :iift»©^y/Hbtt3-y-^(Z)^MfflV^ 0 (E. J. Corey and 
A.Venkateswaru, J. Am. Chem. Soc, 1972, 94, 6190-6191. G.R.Clark, 
M.M.Nikaido, C.K.Fair and J.Lin, J. Org. Chem., 1985, 50, 1994-1996.)i~^^^ N 
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Ob A] 



4 — 4, /l^-4H-^y^^V— /V(E.H. White 

and M.J.C.Harding, Photochem. Photqbiol., 1965, 4, 1129-1 155,) :M&Kft^i;mp 
108-1 10 c C(dec.)(lit. 11} , 110°C); IR(KBr) 1613(C=N) cm" 1 ; *H NMR(500 MHz, CDC1 ) 

3 

6 7.22(t, J=7.8 Hz, 2H), 7.30-7.37(m, 4H), 7.48(dd, J=7.5, 5.5 Hz, 2H), 7.52(t, 
J=7.5 Hz, 2H), 7.59(t, J=7.5 Hz, 1H), 7.95(d, J= 7.5 Hz, 2H), 8.38(d, J= 7.5 Hz, 
2H), 13.62(br s, 1H); 13 C NMR(67 MHz, DMSO-d ) 8 107.3(s), 124.5(d), 128.0(d), 

6 

128.6(d), 128.7(d), 128.9(d), 129.1(d), 129.5(d), 129.6(d), 131.3(s), 132.1(d), 
132.8(d), 137.9(s), 169.6(s), 193.9(s); UV-vis X (EtOH) 228(log s 4.25), 

max 

281(4.32) nm; MS(FAB) m/z 329(M + +1); HRMS(FAB) Calcd for C H NO 

21 17 2 2 

329.1265, Found 329.1290; Anal. Calcd for C H N 0 : C, 76.81; H, 4.91; N, 8.53. 

21 17 2 2 

Found: C, 76.45; H, 4.94; N, 8.43. 




4, 5-tr^(4-^/V^-n^3i^/V) -4-tKn^/^ : ¥v / -2- (4 - vW/KT?:/ 
•7^.~;V) -4U-'(y4^y ? — /KM. Kimura. H. Nishikawa, H. Kura., H. Lim, and 
E.H. White, CHEMISTRY LETTERS, 1993, 505-508): ^W^v^^fc; mp 125-128 
°C(dec); IR(KBr) 1603(C=N) cm" 1 ; *H NMR(500 MHz, CDC1 ) 8 3.01(s, 6H), 

3 

6.42(d, J=8.9 Hz, 2H), 6.99(t, J=8.8 Hz, 2H), 7.17(t, J= 8.8 Hz, 2H), 7.44(dd, 
J=8.8, 5.3 Hz, 2H), 7.88(d, J= 8.9 Hz, 2H), 8.35(dd, J=8.8, 5.3 Hz, 2H), 12.82(br s, 
1H); UV-vis X (CH CI ) 229(log s 4.1), 307(4.2), 402(4.1) nm; Anal. Calcd for 

max 2 2 
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C H F N O : C, 67.81; H, 4.70; N, 10.31. Found: C, 67.35; H, 4.66; N, 10.12 

23 19 2 3 2 




fjb C ] 

^vwv:288m g <Dii!c«i:i§)^ 

H-feM^li:U"C#^:(241mg,76%) 0 mp 125-127°C(dec); X H NMR(300MHz,DMSO-d 
) 6 6.93(d, J=8.5Hz, 2H), 7.20-7.63(m, 8H), 8.08(d, J=7.3Hz, 2H), 8.17(d, 
J=8.5Hz, 2H), 10.2(s,lH), 12.2(br s, 1H); IR(KBr) v 3396(0-H), 1607(C=N), 



max 



1510, 1437, 1319, 1278, 1170, 1087, 849, 754, 681cm" 1 ; UV-vis(DMSO) X 



max 



295(log f =4.29)nm; H RMS (FAB) Calcd for C H NO 345.1239(M+H + ), Found 

21 17 2 3 

345.1252; Anal. Calcd for C H NO -1/2H 0: C, 71.38; H, 4.85; N, 7.93. Found: 

21 16 2 3 2 

C71.19; H, 4.88; N, 7.72. 




tit d ] 



[oo42] ^(Dit&mts 399mg<DWM&±mft'tt^v^mm<D3mm(DmMic£%R 

J^-e^^ll^bT#^(245mg, 72%) 0 

mp lll-113°C(dec.); X H NMR(300MHz, CDC1 ) 5 6.87(ddd, J=7.8, 2.6, 1 Hz, 1H), 

3 

7.13(t, J=7.8 Hz, 1H), 7.29-7.63(m, 10H), 8.33(m, J=7.7Hz, 2H), 13.7(s,lH); 



IR(KBr)v 3360(O-H), 1613(C=N), 1508, 1450, 1284, 780, 758, 743, 689cm" 1 ; 



max 



UV-vis(CH CI ) X 288(log e =4.29)nm; H RMS (FAB) Calcd for C H NO 

2 2 max 21 17 2 3 



345.1239(M+H + ), Found 345.1207; Anal. Calcd for C H NO -1/2H 0: C, 71.38; 

21 16 2 3 2 

H, 4.85; N, 7.93. Found: C,71.38; H, 4.87; N, 7.76. 
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UtE ) 

4-tK^^/V^-^>-2- te-tK^v^o^/V) -4, 5 - i?7^.^;V - 4H — VJ 
[0043] CH CI (60ml) t£(D2- -4, 5-^7i^/H^/-;V( 

2 2 

420mg, 1. 34mmol)^MeOH(lml) >^OiIi©^f Vy^/V- #H^CT^ 

2 

^ISrS/y^yy^y^^^^n^h^^— (CH CI ) KXVV&lxlsfCo 

2 2 

jET^a^usafcut, mmi\&m*m&&& (346m g) 75%)^b-c#fc 




OOH 



C-ft F ] 

4-tKn^/V^-df-v/-4, S-tr^O-tKP^rv-^— /V) -2-7x^/V-4H — f 
[0044] CH CI RTfMeOYLtp(D4, 5 — If ^ (3 — ^n^-^"7 ^=-;V) — 2 — y j^/W^y* 

2 2 

y— /^(lOOmg, 0. 305mmol)£Ty*yMN°y-^— ti— X-<^yy7K500mg)£rO #B 



Mfeli'fttl) (95mg, 86%)^LT#^ 0 



WO 2005/095356 



17 



PCT/JP2005/006017 




\?X(?9V>^~TM^7J>^^tti/\?:M&ffiMi;mp 99-101°C; X H 
NMR(500MHz, CDC1 ) 8 13.61(bs), 8.00(m, 2H), 7.96(d, 1H, J=2.0Hz), 7.89(dd, 

3 

1H, J=2.0Hz, 8.5Hz), 7.40(bs,lH), 7.35-7.30(m, 1H), 7.24-7.20(m, 2H),6.91(d, 1H, 
J=8.5Hz), 6.74(dd, 1H, J=2.0Hz, 8.5Hz), 6.69(d, 1H, J=8.5Hz), 4.30-4.20 (m, 4H), 
4.15-4.05(m, 4H), 3.97-3.92(m,4H), 3.86(t, 2H, J=4.5Hz), 3.82(t, 2H, J=4.5Hz), 

3.80-3. 75(m, 8H), 3.75-3.69(m, 8H) 



HO-o 



H,N 




Hb h ] 



2- (4-T5/^m^/V) -4-tKn^/V^-^>-4, 5-^7x^;V-4H-W 



(E. Vedejs, and P. L. Fuchs, J. Org. Chem., 1971, 36,366-367.): 



mp 



147-149°C (dec).; IR(KBr) 3376(N-H), 1603(C=N), 762, 692 cm -1 ; 'h 



NMR(500MHz, CDC1 ) 8 4.02(br s, 2H), 6.54(d, J=9.0Hz, 2H), 7.29(m, 3H), 

3 

7.42-7.49(m, 4H), 7.55(t, J=7.5Hz, 1H), 7.93(d, J=9.0Hz, 2H), 8.32(d, J=7.5Hz, 
2H); UV-vis X (EtOH) 209(log t 4.33), 300(4.20), 376(3.95) nm; MS(FAB) m/z 
344(M + +1) 



max 
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C-fb I ] 



mp 93.5-96.0°C; IR(KBr) 2960(C-H), 1618(C=N), 886, 826(Si-0)cm" 1 ; 1 H 
NMR(500MHz, CDC1 ) 8 0.145(s, 3H), 0.197(s, 3H), 0.843(s, 9H), 7.25-7.29(m, 

3 

3H), 7.30-7. 35(m,2H), 7.43(t, J=8.0Hz, 2H), 7.49-7.58(m, 4H), 8.22(d, J=8.0Hz, 
2H), 8.48(d, J=7.0Hz, 2Hz); UV-vis X (CH CI ) 232(log s 4.22), 243(4.20), 

max 2 2 

279(4.30) nm; MS(FAB) m/z 443(M + +1); HRMS(FAB) Calcd for C H N O Si 

27 31 2 2 

443.2155, Found 443.2139; Anal. Calcd for C H NO SM/2H 0: C, 71.80; H, 

27 30 2 2 2 

6.92; N, 6.20. Found: C.72.06; H, 6.80; N, 6.17. 




rjb j ] 

$fcM&ffiM;mp 148-159°C(dec); IR(KBr) 1524(NO ), 1350(NO ) cm" 1 ; ! H 

2 2 

NMR(500MHz, CDC1 ) 8 7.32-7.38(m, 3H), 7.43(dd, J=8.4, 2.0Hz, 2H), 7.55(t, 

3 

J=8.1Hz, 2H), 7.65(t, J=8.1Hz, 1H), 8.08(d, J=9.2Hz, 2H), 8.18(d, J=9.2Hz, 2H), 
8.37(d, J=8.1Hz, 2H), 12.9(s, 1H); UV-vis I (EtOH) (log £ ) nm; MS(FAB) m/z 

max 

374(M + +1) ; Anal. Calcd for C H NO -1/4H 0: C, 66.75; H, 4.13; N, 11.12. 

21 15 3 4 2 

Found: C,66.73; H, 4.00; N, 11.13; 




Ut K ] 
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2- (4-*;^7x^/V) -4-tKn^/V^V-4, 5-i?7x^-4H — fy-Y 

[M. Kimura, M. Tsunenaga, T. Koyama, H. Iga, R. Aizawa, Y. Tachi, and Y. 
Naruta, ITE Letters on Batteries, New Technologies & Medicine, 1, C8 30-34(2002) 
]: mp 97.0-98.5°C (dec).; IR(KBr) 1705(00), 1607(ON), 835, 690 

cm" 1 ; *H NMR(500MHz, CDC1 ) 5 7.31-7.38(m, 3H), 7.45(m, 2H), 7.53(t, J=7.5Hz, 

3 

2H), 7.63(t, J=7.5Hz, 1H), 7.75(d, J=8.0Hz, 2H), 8.18(d, J=8.0Hz, 2H), 8.36(d, 
J=7.5Hz, 2H), 10.02(s, 1H), 12.69(br s, 1H); UV-vis X (EtOH) 281(log e 4.48) 

max 

nm; HRMS(FAB) Calcd for C H NO 357.1239, Found 357.1216; Anal. Calcd for 

22 17 2 3 

C H NO:C, 74.15; H, 4.53; N, 7.86. Found: C74.29; H, 4.62; N, 9.44. 

22 16 2 3 




C-fb l ) 

4-}iVti^</V7f^-2-(2' ,4' ,6' -Y]}^;Vy^^ ;V)— 4, 5-i?7^^ 

;v - 4h -^ry^r^v— ;v 

[M. Kimura, M. Morioka, M. Tsunenaga, and Z~Z Hu, ITE Letters on Batteries, 
New Technologies & Medicine, 1, C25 418-421(2002)]: M&fA^; mp 157-158.5°C 
(dec), (lit, 158-159.5°C); IR(KBr) 2922(C-H), 1615(C=N) cm" 1 ; NMR(200MHz, 
CDC1) 8 1.97(s, 6H), 2.31(s, 3H), 6.83(s, 2H), 7.35-7.57(m, 8H), 8.21(d, J=7.6Hz, 

3 

2H), 12.40(br s, 1H); UV-vis X (CH CI ) 229(log s 4.07) 297(4.18) nm; Anal. 

max 2 2 

Calcd for C H N O : C, 77.81; H, 5.99; N, 7.56. Found: C.77.64; H, 6.07; N, 

24 22 2 2 

7.57. 
[0045] f£W!|l 

^HI^P$#tt<Z)^[J^tt Mosmann (Mosmann, T.; Rapid colorimetric assay for 
cellutar growth and survival: application proliferation and cytotoxicity assays. J. 
Immunol. Meth. 65: 55-63, 1983.) ^<Z)MTTfe^^oT^T»<^5i^To/t : A±J3§ 
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^ftt&Sr^&lk 37°C, 5%CO (0^#T-e48B#^i#*b, MTT assay 1 ^£«9« 

2 

PfStt^lJSbfCo MTT assay :i$^^T#^ MTTi^(5mg/ml In PBS)^20ml 
^o^-well^^PU ^V— HlS^^ofcformazan^O. 04N HCl^P^y^n/^ 

%{«*U;f9}fffiUt 0 £#^= (OD^«/ODS2P)X100(%) ; 
rfrflfcO WhWS^ (MMC) (D|^^i:bK^^fe-^fe^^:^ [ill] H^Ufc 

o 
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[0046] 



mmm 


(jxM/ml) % 


it A 


1 100.1 
10 100.1 
100 78.3 


it B 


1 100.3 
10 93.7 
100 37.0 




1 91.9 
10 82.2 
100 H-1 


ito 


1 93.3 
10 92.2 
100 71.2 


AY E 


1 

10 88.1 
100 11.8 


•fbF 


1 

IU 87.4 
100 42.2 


ik g 


1 

10 87.2 
100 48.2 


flSH 


1 100.0 
100 87.4 


it I 


1 97.2 
10 95.9 
100 60.6 


MMC 


1 65.0 
10 28.0 
100 I 4 -* 



[0047] ^li-J^W^&j;?^ «§W<?Mfcc, {bE^«mig^MMC^b-<T^fe^v> 

[0048] t£ffc#!|2 
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[0049] £tj£»J5£: : BtflE^^^^M^^^W^M-eSlJSLfCo 
^ ^80— 180°C ^#?&L^ib^if&*»J^Uh 0 

[0050] ^m^mnyt mnm mmim (^am^u 

[0051] ^^VWk(D^:SJ^IS^#:^P^h^j:^S*T:Mlflffiir^T^V^^ M 
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[0052] 



Entry 


/ kcal/mol 


-f 5 ^ 1/ - 
% 


/ kcal/mol 


/c 




ft A 


53.8 

■ 


13 


18.7 


45 


1 


ft B 


66.3 


-0 


61.0 




160 


ftc 


— c 


— c 


53.6 


m c 


1.02 


ftD 


c 


— c 


47.6 


c 


0.232 


ft H 


46.0 


. 3 • 


35.3 


^0 


1.6 


ft I 


c 

mm m 


c 


91.4 


— c 


0.58 


ft J 


48.7 


49 


52.3 


50 


0.60 


ft K 


22.4 


58 


15.0 


55 


-0 


ft L 


54.0 


^0 


50.5 


^0 


2.2 



a) IN KOH/MeOH-CHJ&M^ b)^A^2pl^U^^<D^B^3fe^J* c) 
[0053] U9kW3 

[0054] [— m^s 



ft e 



CDft-^ifel 



O XI X2 

R2 H1 N 



X3 



R3 



C<b i ] 



+ n 



g& JxCE jC 5 
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Wl^^i^t^y^ Intersil ODS-3 (46mm X 150mm) ;IlMeOH:H 0 = 7:3, rate 

2 

1. Oml/min. SJ^^ : jfififefbtfeftg : (5 X 10~ 3 M/CHC1 ) 1. OmU i&X2tS:0 

3 

. 5M KOH/MeOH 0. 10mU MJ&RtFfl iftt&lO&lfcMLXWFBItVtp ftl 0 — 

*W5(^2) 0 
[0055] Hife#!|4 

TSE^jS.TJ ? ^k^rE.F.UUmanbC>75fe[United States Ptent 3,689,391(1972)] CO 75" 




litM ] 
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3- (2' -^t°o7^Vy^y) -4-^H¥v'-4- (4 // -^b^i/)7x= /V-l, 2 
J H NMR(500MHz, CDC1 ) 0.97(d, J=12.0Hz, 1H), 1.23(d, J=13.3Hz, 1H), 

3 

1.45-1.81(m, 10H), 1.91(d, J=12.5Hz, 1H), 2.17(s, 1H), 3.02(s, 1H), 3.21(s, 3H), 
3.84(s, 3H), 6.94(d, J=9.0Hz, 1H), 7.53(br s, 2H), 7.33 ppm (t, J=8.0Hz, 1H); 
IR(KBr) 2918, 1611, 1512, 1175 cm" 1 




[ftN 1 



3- (2' -^t°o7^y^y) -4— 4- (3" -^Y^)y^;V-l, 2 
*H NMR(500MHz, CDC1) 1.03 (d, J=12.0Hz, 1H), 1.24(d, J=12.0Hz, 1H), 

3 

1.45-1.90(m, 10H), 2.12(s, 1H), 3.04(s, 1H), 3.23(s, 3H), 3.85(s, 3H), 6.94(d, 

J=8.0Hz, 1H), 7.18(br s, 2H), 7.33 ppm (t, J=8.0Hz, 1H); IR(KBr) 2920, 2860, 1586 

-i 

cm 

[0056] f£W!|4 

W^^^2~3mgf+^9T71^<D#:/-fe/W;io#), ,§^§i<DDSC-5CrC#c^r \Z 
80 ~ 1 80°C iCg-miMffi ^SM^iJ^bfCo ^m^M3 iCj^Ufc, 
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3 i?**^#>M<DKmm£mmM£&m 



Entry 


/ kcal/mol 


% 

(100 fiM) a 




68.8 


55 




66.8 


67 



a MTT MM<£>fc M TkXMfc N 

[0058] t£$fc#tl5 
[0059] H»[|5 

bfCo Affr^a*. ^W^^/VT/V-rtKCO. 340g, 2. 54mmolK [>ffcg] <7>^< VvVk ( 
1. 03g, 4. gOmmoD^t^g^^T^^e^^^O. 88g, 50. 4mmol) &WtB: (60mL) tp 

2 

^L-CMbD^^^M^te^L-C^cd. 18g. 93%) 0 

m.p. >300°C (IPE Letters, vol.3, p.30-34(2002), 410-412°C); 'H NMR(300MHz, 
DMSO-d) 8 7.22-7.44(m, 12H), 7.45-7.59(m, 8H), 8.18(s, 4H), 12.8(br s, 1H); 

6 

FT-IR(KBr) v max 1605(ON), 1489, 1444, 843, 766, 696 cm-1; UV(DMSO) X 
maxClog £ ) 304 (sh) (4.32), 362 (4.69) nm; MS (m/z, FAB) 515(M+1); HRMS (FAB) 
Observed m/z 515.2238 ([M+HJ), Calcd. for C H N 515.2236; Elemental Analysis 

36 27 4 

Calcd. for C H N : C 84.02, H 5.09, N 10.89, Found : C 83.33, H 5.11, N 10.80. 

36 26 4 

[0060] Mfcl] (D\V&m<Jl. 2mg. 0. 150mmol) *M?LX^ WM^i^^h 
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m.p. 108°C (dec); *H NMR(300MHz, DMSO-d ) 5 7.25-7. 70(m, J= 7.2Hz, 16H), 

6 

8.13(d, J= 7.2Hz, 4H), 8.54(m, 4H), 12.7(br s, 2H); FT-IR(KBr) v max 1607(C=N), 
1560. 

[0061] Mbo] (Dit^m^t-y^;v^^;v^Mt\^x OfbP] <^fc^«rtefef&5|c£L 

T#fc 0 

m.p. 177-182°C (dec); 'h NMR(500MHz, CDC1 ) 6 0.17(s, 6H), 0.20(s, 6H), 

3 

0.84(s, 18H), 7.28-7.32(m, 6H), 7.33-7.37(m, 4H), 7.45(t, J= 7.5Hz, 4H), 7.53(t, J= 
7.5Hz, 2H), 8.25(d, J= 7.5Hz, 4H), 8.61(s, 4H). 




ito 



isVJUit 




CitP) 



[0062] itOfe, 47. lKcal/mol CO 



, itPfe, g4^177~182°C(^), 147 
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Kcal/mol <D^WkMRX^41 %<T><4%&^/~- /M&^WLTV ^c Q 

[0063] wfcms 

b/c 0 ^y^^/VT/V^tK (O. 275g, 2. O5mmolh Mbg] (D^/^/V ( 1 . 02g, 4. 8 
SmmoDJ&XT^tmTy^—VMS. 65g N 86. 2mmol) ^@^g| (40mL) ^-eR^-frfi 

^ti&mm^s^hw^Miikvxubm)<Dik^-m(o. 847 g , 69%) 

[0064] [>f bm] CDit&m<DttWlfe$k : 

m.p. 294-296°C; 'h NMR(300MHz, DMSO-d ) 6 7.20-7.47(m, 12H), 7.50-7.61(m, 

6 

9H), 8.07(d, J= 7.7Hz, 2H), 8.80(s, 1H), 12.8(br s, 2H); FT-IR(KBr) v max 
1603(C=N), 1485, 1456, 762, 694 cm" 1 ; UV(DMSO) ^max(log £ ) 315(4.75) nm; MS 

(m/z, FAB) 515(M+1); HRMS (FAB) Observed m/z 515.2233 ([M+H] + ), Calcd. for 
C H N 515.2236; Elemental Analysis Calcd. for C H N -C H O : C 79.71, H 

36 27 4 36 26 4 4 8 2 

5.69, N 9.30, Found : C 79.49, H 5.63, N 9.37. 
[0065] Utm) (D\\^m (216mg, O. 358mmol) K^U^/V— ^JP^T, ^lif 

^^^^j^7^^MLT[^Q](D^^^^^^u-c#^(176mg, 9 
0%) o 

[0066] [^Q] <D4k^m<Dft$rffi$k : 

m.p. 129-132°C (dec); ! H NMR(MHz, DMSO-d) 8 7.21-7.93(m, 17H), 8.14(d, J= 

6 

7.3Hz, 4H), 8.560= 8.7, 2Hz, 2H), 9.28(d, J= 2Hz, 1H); FT-IR(KBr) v max 1618 

[0067] [ftR] <Dik^m<DftWlfe?k : 

m.p. 52-61.5°C; X H NMR(200MHz, CDC1 ) 8 0.15(s, 6H), 0.18(s, 6H), 0.83(s, 

3 

18H), 7.20-7.70(m, 17H), 8.25(d, J= 8.0Hz, 4H), 8.60(m, 2H), 9.52(m, 1H). 
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C-fkR] 



[0068] flSQfct, 30. 5Kcal/mol ©fii^ itRfe, 143Kcal/mol (D^BS^WLTl ^c Q 
[0069] ^^W<D3&WtM\&. 20Kcal/mol^^90Kcal/mol@S<DM^I^^tJ ? /X^^)50 
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